Chapter 7
OPPORTUNITIES IN EDUCATION

The issue addressed in this chapter is how effective the university
community in the United States is in providing education and training in
electrochemical science and engineering for the personnel needed in this
field.

CURRENT STATUS

University departments of chemistry, chemical engineering, and
materials science and engineering are the principal sources of courses
and research in electrochemical phenomena.   Most of the chemistry and
chemical engineering departments offer no formal instruction or research
in corrosion.  Fewer than 20 percent of the chemical engineering
departments provide training in electrochemical syntheses and energy
conversion, either through course work or research.  Few chemical
engineering textbooks and curricula offer electrochemical examples in
the core courses such as material and energy balances, separation
processes, transport phenomena, or reactor engineering.  In addition,
over the past 10 to 20 years there has been a gradual disappearance of
electrochemical coverage in most physical chemistry courses.  Exposure
of chemical engineering students to the general field of inorganic
chemistry has become increasingly weak.   Topics such as electrolytes and
galvanic cells have been relegated to cursory treatment in freshman
chemistry.  Therefore, most undergraduate students are ill-prepared in
inorganic electrochemistry, including chemistry relevant to corrosion
and to virtually all electrosynthesis and energy-conversion processes
and devices.  Advanced presentation of these topics and others, such as
the nature of ionic conductors, electrified surfaces, or double layers,
occurs almost solely in conjunction with thesis research.

Most university efforts on electrochemical corrosion are located in
materials and metallurgy departments.  As with the situation in chemical
engineering, only a small number have formal programs in this area.  In
addition, curricula in materials science and engineering offer little or
no exposure to organic chemistry, an essential element in the under-
standing of corrosion inhibitors and bacterial corrosion.
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